dissemination of the technology tools to a larger diabetes community. The group started with just 40 members in 2014; as of August 2017, the group has over 24 000 members and is one of the largest type 1 diabetes communities on Facebook.
The CGM in the Cloud community provides a unique opportunity for understanding how patients and caregivers are using social media for health. We therefore conducted an anonymous online survey of the community in the summer of 2015. Our objectives were (1) to describe the community members' motivations for participation in the social media group, and (2) to assess the level of trust in medical information provided by medical professionals and community members.
Methods
As described in a previous publication, 6 we conducted a purposive survey of individuals who were recruited through posts on the CGM in the Cloud Facebook group, Twitter, and blogs. Between June and August of 2015, 1461 individuals completed an electronic, web-based survey created and distributed through Qualtrics survey software. Participation in the survey was anonymous, voluntary, and limited to adults over 18 years of age. Individuals under age 18 were asked to have a parent/guardian complete the survey. Respondents were asked to complete only a single survey per household. No financial compensation for participation was provided. The Institutional Review Board of the University of Michigan Medical School deemed this study exempt.
After excluding 193 respondents who reported that they were not members of the CGM in the Cloud Facebook group, the remaining 1268 respondents were asked a series of questions on community member demographics as well as types of Nightscout and online community use. The 140 questions (see supplementary material) were developed with input from patient partners in the CGM in the Cloud community and piloted with a small number of users in two iterations before final release.
We surveyed individuals about demographic characteristics and the average daily time spent on the group. Individuals were asked about the motivations for accessing this online community: (1) to learn more about diabetes in general, (2) to learn about Nightscout, (3) to share information about diabetes and/or diabetes technology, (4) to give technical assistance to other individuals using Nightscout, (5) to receive technical assistance from other individuals using Nightscout, (6) to give emotional support for diabetes, and (7) to receive emotional support for diabetes. For each of these questions, respondents could choose one of the following responses: not at all likely, a little likely, somewhat likely, very likely, or extremely likely.
We also asked whether the individual or their household had helped others in the CGM in the Cloud community by "paying it forward," a term created by the community that we defined as providing diabetes-related support to someone else in the community. If the answer was "yes," we asked them to describe what type of contributions they had made. We also asked if individuals had met anyone from the CGM in the Cloud community in person because of a connection through the Facebook group. We delivered a survey instrument used by the Pew Research Center's Internet & American Life Project to understand trust in different types of health information provided by professional sources like doctors or nurses, and fellow patients, friends, and family. 3 Finally, we inquired whether individuals had been helped or harmed by following medical advice or health information provided in the CGM in the Cloud Facebook group.
As described in a previous publication, 6 because the survey was long (averaging 140 questions), a moderate number of respondents did not complete all of the questions. As participation in the survey was voluntary and some topics could be considered potentially sensitive, respondents were permitted to skip any question, resulting in item nonresponse in the study. Demographic questions were not asked of 318 respondents who did not complete the entire survey since these questions were the final survey items. We report the frequency of missing data as the Unknown category in Table  1 ; we therefore conducted analyses according to the available responses to a given item. All descriptive analyses were performed using Stata/SE 13.
Results
Of the 1268 respondents who were members of CGM in the Cloud community, the mean age was 41 years and 74.8% were female ( Table 1 ). The majority were non-Hispanic White (92.1%) and most reported being either caregivers or parents/guardians of an individual with diabetes (80.9%). Most were highly educated individuals with an associate's degree or higher (84.0%). More than half of individuals were from the United States (78.0%). The majority of individuals reported hearing about the CGM in the Cloud community via Facebook (59.4%), followed by friends (16.3%). Few heard about the community from their health care providers (3.7%). Most individuals reported using the Facebook group less than one hour per day (85.2%), with 9.1% reporting using it for one hour or more per day and 5.7% selected "other" under minutes per day.
The majority of respondents reported that they were very or extremely likely to use CGM in the Cloud to learn more about Nightscout (88.9%), to learn more about the latest technology in diabetes (79.6%), and to receive technical assistance from others using Nightscout (62.8%, Figure 1 ). A majority of individuals (53.2%) also indicated that they were very or extremely likely to share general information about diabetes and/or technology in the Facebook group. Fewer individuals were using the group to give (45.3%) or receive emotional support (37.3%), to learn more about diabetes in general (37.3%), or to give technical assistance to others using Nightscout (33.8%). The reported likelihood by each response category is further described in the supplementary figure. Table 2 provides further descriptions from respondents regarding how they provided diabetes-related assistance to others in the community by "paying it forward" (n = 197). We reviewed all responses, which fell into the categories of spreading awareness, technical assistance, support, and donations. Nearly one-fifth (19.0%) of the 1268 CGM in the Cloud survey respondents indicated they met someone in person that they hadn't met before because of a connection made through the Facebook group. Table 3 provides preference information for trusted sources about health. The majority of individuals were much more likely to trust professional sources like doctors and nurses regarding information about prescription drugs (58%), but were far more likely to trust fellow patients, friends, and family members when looking for emotional support (79%), a quick remedy for an everyday health issue (71%), practical advice for coping with day-to-day health situations (69%), and information about alternative treatments (51%). Both professional sources and fellow patients, friends, and family were equally trusted for recommendations for doctors or specialists or for hospitals or other medical facilities.
Nearly 40% of individuals reported being helped by following medical advice or health information found on the Facebook group (n = 482). Only one individual reported suffering harm from following medical advice or health information from the CGM in the Cloud Facebook group. However, their description characterized the harm as being related to having access to "too much information about blood sugars."
Discussion
This study of an online diabetes community on Facebook provides insights into how patients with diabetes and their caregivers use social media for health-related purposes. The group was originally formed to provide an online forum for a DIY diabetes remote monitoring system which no doubt shaped the nature of the participation in the group. The group's rapid growth in membership and level of participation by members revealed a novel motivation for social media communication in health: learning about DIY technologies developed by patients and caregivers, giving and receiving technical assistance to individuals, and exchanging information about diabetes technology.
In addition to the technology focus, individuals also used the group for giving and receiving information and emotional support, which is consistent with previous literature about diabetes online communities. 4, 7 Greene et al conducted a qualitative content analysis of Facebook posts from the 15 largest Facebook groups focused on diabetes management and reported that information sharing was the most common category (65.7%), followed by support (28.8%), advertisements (26.7%), and information requests (13.3%). 7 Another small study of parents of children with type 1 diabetes (n = 100) reported that they participate in diabetes forums for knowledge (74.5%) and social support (57.8%). 8 Another novel finding from this study is that a subset of individuals were motivated to participate in the community for the purpose of making contributions in many forms, whether informational, technical, emotional, or even financial. Studies from the computing literature have highlighted altruism as a motivation for participation in online communities, but this is one of the first to document this in the diabetes literature. 9 The majority of our CGM in the Cloud survey respondents were female caregivers, consistent with past diabetes community studies 1, 8 and previous research suggesting that mothers primarily take part in child illness management. 10, 11 This may also be due to the fact that women use Facebook at higher rates than men. 12 The majority of survey respondents were also White non-Hispanic, and highly educated, which is consistent with national data suggesting that social media use is more prevalent among individuals who are highly educated. 13 Regarding the time spent by users on social media for health-related purposes, our statistics may be difficult to compare with previous studies. For example, one small study of diabetes forum users found that 90.2% reported spending 30 minutes or more per week using T1D forums. 8 The majority of users in our study responded that they spent less than 10 minutes on the CGM in the Cloud Facebook group per day (60.5%), but this may not represent all of their diabetesrelated social media use beyond the Facebook group. Furthermore, we recognize our results may have been skewed by the disproportionate amount of time individuals spend on CGM in the Cloud when they are first setting up the Nightscout system and that this likely has changed as enterprise mobile applications for viewing blood sugars have arrived to the marketplace.
Regarding trust in health advice, when we compare our findings about trust among the CGM in the Cloud community to a representative sample of adult individuals (N = 3001) from the Pew Research Center's Internet & American Life Project, we find similar trends. In both studies, individuals put more trust in doctors and other health professionals compared with fellow patients, friends, and family members for information about prescription drugs, but put more trust in fellow patients, friends, and family members compared with health professionals for emotional support. However, we do note that these preferences were more pronounced for the CGM in the Cloud diabetes community. For instance, only 24% of Pew respondents versus 51% of our respondents indicated they would turn to peers for information about alternative treatments; 59% of Pew respondents versus 71% of our survey respondents said they would consult nonprofessionals when in need of emotional support. This discrepancy may be explained by the nature of diabetes as a primarily self-managed disease which requires more patient autonomy. We also recognize that our population chose to participate in an online community and utilize DIY technology, making them, perhaps, more motivated to consult nonprofessionals for health support than the general population. We acknowledge that the significant amount of trust that online community participants put in nonprofessionals could be cause for concern as there is potential for the posting of biased or low-quality information. However, 99% of the individuals surveyed suffered no harm from following advice from the group, with nearly 40% indicating they had actually been helped. This is consistent with recent findings in the literature. Cole et al had physicians assess diabetes and other disease information from online forums, reporting that the majority of information was reasonably high quality, with only a small proportion considered to be factually incorrect or potentially harmful.
14 Further qualitative and quantitative study of communications inside the Facebook group are needed to study the accuracy and trustworthiness of the information, but the results from our study demonstrate positive outcomes in using social media as a community for chronic disease management, and without evidence of serious harm.
Although previous studies have focused on the role of social media in peer-to-peer health information exchange, they have been limited by smaller sample sizes or a lack of diversity, 8, [15] [16] [17] or observation of social media communities without direct outreach to patients and caregivers. 4 We do however acknowledge limitations of our study. First, this was a cross-sectional study which relied on self-report of motivations for social media use. As studies have shown, participants' stated reasons for participating may be different than their actual intentions. 18 Second, we did not have a representative sample of the community; respondents of the survey may be different than those who chose not to respond. Third, CGM in the Cloud users may be more motivated to search for and give health support on Facebook compared with individuals from the general diabetes population as they have already proactively built their own DIY remote monitoring system. Fourth, because a DIY technology invention was the original focus for the group, it may be different from other online communities such as DiabetesMine, 19 Children with Diabetes, 20 or Tudiabetes. 21 Fifth, we must acknowledge that this represents a snapshot of the community at one point in time; the community has grown in size and purpose since the original survey so motivations of the population may have changed over time.
We report on the motivations of a novel online community engaged in social media communications. Our research group is in the process of conducting analyses of raw data from the Facebook group to further explore, in depth, the types of communications, the prevalence of the communications, and the evolution of conversations in the community since its inception. This will be pertinent in examining the structure and impact of this large diabetes online community. 
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